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Streamlining and automating WQ
time-series records processing

® Several tools developed in-house

® Users have a need and find a way to make it
happen

" Some tools are supported nationally

" Most tools automate or simplify decision
making
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Growth In real-time water-



http://waterwatch.usgs.gov/wqwatch/

Growth of monitors in USGS

Measurement
Temperature
Conductance

pH

Dissolved oxygen
Turbidity

Other
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2006

941
553
242
294
172

2012

1584
799
338
406
305
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WQ record workflow

15 minute WQ data Site visit data, clean and calibrate

Compute and apply fouling and drift

Remove spikes corrections

Plots and tables Statistics, missing, grading, approved
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WQ record tools

" CHIMP

" PDA software for site visit data collection
" Cleaning and recalibrating WQ monitors

" ACL — Automatic Correction Loader

" Script that computes corrections

" | oads the corrections to database and applies
them to the time-series data

" WQMreview
" Script that auto creates graphs and tables
" PDFs are available to all

ZUSGS



Old Way

" Hand written on
paper forms

" Paper forms stored
In files

" Little or no data
stored in NWIS DB

" Hand-enter values
Into spreadsheets
to compute
corrections

= USGS

\




CHIMP

® Data collection during a WQ monitor site visit
" Site conditions, weather, who...

" Before and after cleaning readings
" Field and site monitor
" WT, SC, DO, pH, turb, and “other”

® Calibration check and recal
® All standards and calibration metadata
= Sensor performance

" Final readings

ZUSGS



CHIMP — Site Visit
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“Date
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Wrap Up
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Settings
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Site No: 07144100 Loc: O




CHIMP — DO calibration

Parametar:
DO - MEMBR - mg/L

DO Charge

DO Gain

Parameter:

DO - MEMBR - mg/L
Cal. Check Calibration

Parametar:
DO - MEMBR - mg/L

Calibration Method
Water-Saturatsd Air

I:] Air-Saturated Water
Cate Barometer Calibrated

DO Membrane Changed
DateChanged [ |
Hours membrane allowead to relax :l

- ‘0 Pras
Salinity Correction Applied I:l Baro Pres

SC of Ar-Saturated w‘atﬂfl:l
Temp of Air-Saturated '.'.-'aterIZl

Sal. Carr.

Site No: 07144100 Loc: D

Site No: 07144100 Loc: D

Site No: 07144100 Loc: O
e Go To
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CHIMP
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Data
synchronization
" CHIMP site visit

file Is uploaded
to the database

" Database is
gueried to
retrieve site visit
Information

USGS

CHIMP ver. 4.10.w

Stylesheet ver. 1.1.3W

CHIMP Mater Calibration

NIST cert:
NIST WTemp
1

Comment:

libration

DO Table Read

Comment:
n DO Calibration
Sal Corr Applie

Membran
Barome

. DEPARTMENT OF THE INTERIOR
U.S. Geological Survey

CONTINUOUS WATER QUALITY
FIELD FORM

Start Time: 14:5
Battery:

Serial Numbe:

Reading: 1 pt Check Date:

Meter Whemp

Water:
DO Gain: 1

Cal Check 2011-01-14 / 14:59:00

Reading

End Time: 1

iRecal 2011-01-14 / 15:02:00

Read

Recal 2011-01-14 / 1

Temp

Reading

Read in 0 Soln
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What i1s ACL

" A script that
automatically computes
fouling and drift
corrections and applies
them to the time-series
data

" Correction computations
and thresholds are
based on USGS TM1D3

= USGS
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Guidelines and Standard Procedures for Continuous
Water-Quality Monitors: Station Operation,
Record Computation, and Data Reporting

Techniques and Methods 1-D3

U.S. Department of the Interior
U.S. Geological Survey




ACL Benefits

® Saves record working time
" |s the beginning of automating record work

" Starting point for a more comprehensive data
correction algorithm

" Runs automatically in the background, very
little maintenance

" Nationally consistent
® Streamline record working
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ACL workflow

Table 17. Maximum allowable limits for continuous water-
quality monitoring sensors.

[+, plus or minus value shown; °C, degree Celsius; %, percent; mg/L, mil-
ligram per liter; pH unit, standard pH unit. Data corrections that exceed the
maximum allowable limits should not be stored in the database]

Measured field Maximum allowable limits for water-
parameter quality sensor values

Temperature

+ 3.0 turbidity units or +30%, whichever

IS greater




ACL workflow

" Report emailed
to the user and
any other
Interested
person

&

USGS

|-- Report petails --

Processed Dat

site: 06891501

Fri Feb 17 16:45:00 CST 2012
Processed XML: xml/gqwmon-20120217-164500.xm1

KANSAS TEST SITE,

Inspector: ekerner@usgs.gov

InspectionDateTime: Mon Mar 8 O

Eaﬁ iguration: id
L

06891501

06891501

06891501

06891501

Correction Set 1:
STARTS

2010-03-08709:34:00
2010-03-08T09:39:00

Correction Set
STARTS

2010-03-08T10:02:00
2010-03-08T10:07:00

pcode crit
00095 default
00300 default
00400 default
63680 default

Sensor Fouling Corrections
E

calibration prift Corrections

DD 16, (00300) Dissolved oxygen

Correction Set 1: Sensor Fouling Corrections
ENDS

STARTS
2010-03-08T09:34:00
2010-03-08709:39:00

Correction set 2: calibration prift Corrections

STARTS
2010-03-08T10:38:00
2010-03-08710:43:00

correction Set 1: Sensor Fouling Corrections
ARTS

2 3-08T09:34:00
2010-03-08709:39:00

Correction set 2:
STARTS

2010-03-08T10:04:00
2010-03-08T10:09:00

calibration orift corrections
ENDS

(63680) Turbidity, Form Neph

correction set 1: sensor

STARTS
2010-03-08T09:34:00
2010-03-08T709:39:00

Correction set 2:
STARTS

Fouling Corrections
ENDS

calibration prift corrections

:00 2010

KS

%

corrFoul  foull foul2 corrprift driftl drift2 drift3 primary
n

n
n
n

NOT FLAGGED FOR UPLOAD because CORRECTIONS EXIST ON OR AFTER THIS
INPUT CORR INPUT CORR INPUT CORR
[} [} 100000 810. 811
0 0

NOT FLAGGED FOR UPLOAD because THRESHOLD NOT EXCEEDED
INPUT CORR INPUT CORR
100000 384.617

UPLOAD because CORRECTIONS EXIST ON OR AFTER THIS
INPUT ORR INPUT CORR
] 30 0.0902708
0
NOT FLAGGED FOR UPLOAD because CORRECTIONS EXIST ON OR AFTER THIS
INPUT CORR INPUT CORR
30 0.9537

NOT FLAGGED FOR UPLOAD because CORRECTIONS EXIST ON OR AFTER THIS
INPUT CORR INPUT CORR INPUT CORR
[}

0

AGGED FOR UPLOAD because CORRECTIONS EXIST ON OR AFTER THIS
CORR INPUT CORR INPUT CORR
-0.1 10.22 -0.15
0

NOT FLAGGED FOR UPLOAD because EXCEEDS MAX UPPER BOUND (6.0 units
INPUT CORR INPUT CORR NPUT CORR

Q Q 5000 -175
0 4]

NOT FLAGGED FOR UPLOAD because EXCEEDS MAX UPPER BOUND (6.0 units
INPUT CORR INPUT CORR INPUT CORR
] 0 5000 -424.699
1] 0

applycleaning
¥

y
y
¥

or 60%)

or 60%)




ACL Limitations

" Hydrographer must evaluate DCs
" Data must be in database

" Does not process WT corrections
" |s not Iinteractive with user

" Does not evaluate time-series data

&
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WQMReview

" New script, 2012

" Automatically creates reports and plots from
ADAPS and SiteVisit

" Includes WT, SC, pH, DO, and turbidity
" Parameter specific PDFs

ZUSGS



WQMReview

07144100 - L ARKANSAS R NR SEDGWICK, KS: DD 44 YS1 6136

" 4 reports

" 2 tables

" Monthly
hydrographs
of parameter

and
streamflow
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Conclusions

" WQ records can be streamlined and
automated

" Automation improves efficiencies and
National consistancy

® Tools need to be seamless to the users
® | ots more to do...
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Questions?

Patrick Rasmussen
USGS, Kansas

785-832-3542

http://[pubs.usgs.gov/tm/tm3c4/
http://waterwatch.usgs.gov/wgwatch/
http://nrtwg.usgs.gov
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